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(54) DETECTING DEVICE FOR BATTERY VOLTAGE 
(57)Abstract: 

PROBLEM TO-BB SOLVED: To provide a-detecting 
device for a battery voltage capable of accurately 
detecting a voltage of a unit cell in a battery power 
supply device comprising a number of unit cells 
connected in series with each other. 

SOLUTION: A voltage detecting circuit. 13 is provided for 
each battery block 19 of a plurality of unit cells in a 
battery power supply device 20 comprising a number of 
unit cells connected in series with each other. In the 
voltage detecting circuit 13, a potential difference 
between both ends of the battery block 19 is detected 
by a differential amplifier 2, converted from an analog to 
digital one, and outputted from a photocoupler 7 to a 
control device. By connecting the differential amplifier 2 
to the battery block 1 9 via photorelays 5, 6, there is 
closed between the differential amplifier 2 and the 
battery block 19 by an opening/closing control signal 
only when a voltage is detected, so that there is no leak 
current. Also, operating power for the differential 
amplifier 2 and an A-D converter 3 is fed from the battery block 1 9 whose voltage is being 
detected, after a voltage conversion by regulators 11, 1 2, so that an effect of noise can be 
excluded. 
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(57) CSft] 

CUSS] 

cowaiKis^tsmT^* 

&2O(D)liSl0)£i)i!!«fi(D«}fi7Qv{7 1 SSII^E 
t*ffi(i]5ft1 3 1 3tt®tt7Py 
C? i go)ffitfo)«63$3fft*«2Tf*u u a/d 
®»LT73T Kj777a>6MMSI=aS7J«. 3fft 
*eifi»2t«]fi!7P 7^ 1 9 fc<7)ra1IJ7?r h U U-5. 

Lr&ffi* *u BaraM»ft«i=j:y*ffttaiB!»iz 

a)frKlU^ti^0)T, *fc. 3 

i»iB23ifA/D3C»*3 0)f|itt3^tt«£ISWftk 
r^)l!l7P'^l9/) l 6U4'al/-3l 1, 1 2|Z«t 
y«EB»**irtt«*:h*a>r, y4;(4>£S%ttRi 
rscfctfrss* 








issfitawtBHi] 

[sl#*s 1] SH56t»fflai*«®S6«a;ffikttS=fc 

tt. ©««!«& 6WH#j«aEii»*(D« 

usafti^aRttiitsB si\fc«SEra«izfflDi sttr 

tty, ^fl)ta«fi<D«E5M®;te5RSS»®iI5llS«7 

o o (wsanssfl 7 p v o fsnwasT s /=® 

n. «5=e®;67P ?9®;EaPiKEii©a<a2S«ajr« 

saastssai^a k. 

^^ySJI/S^T^A/DS^^Kfc. c©A/Dg|& 

95ssi?j«S!,ii»m kaRwnie 

B LTSffil9l®aR[I»*IIfiar ? - 9 ffia* 

akS<aX£:aE«aS!2)»SSI:t, SMflBUSatil!)* 
e>$s>ttt;s£8Sftkttsta«-fi«ig^®6>&tt5e&®± 

trr tt sassas ® bubsii ts i>*\ 
ttEaEBaSHSISa^P vOm HSW. SaEttffi 
B&ll. astb7P v9®iEAnSfc«I»il>BE«il» 
St ©H®BISSiafflT*BaiS*afc. SlK<*iaRII» 
m> <b oGBBiinaift««anfli«KD»ft k «*«n» 
ttLT*KHi»«i:eaT*i»sis«e»Mt t sa 
ufc ckswak t Kansas ©Basaa. 

[iS*® 2) 

aift6is*©sa;t!!S;s5i]Bisi Lfcia«tt k Lrffljsss 
h, c®a«»i*?®£iMtttf«nffl*ftra»ft®a 
)«(£&>>=, aRttlltgB *ttfcl*aS?SPilI»S * tlT 

tty. co)a«&<D«ff»«»*iKS»©awi«tt7 

P y 0 ©Site HS9I Lfc«* 7 P v OSlIttiiir * fe® 
ii, meant 7 p *9®Eaffi«rei©ategsi*a;3-3 
saasmaisa fc. c©s»BE«aj*a®airt8E 
Syyg) i>g»r ^>A/ pgB»at . c©a/ pg& 
sa6>&®as7>5 : -9smH<saRii&&fcaR«iiiJs 
b t r®aiii ©aRiass snear *as*> ? - 9 ea* 
aks«ufcaE«aas]sisaw. aaHH®Bttatt&> 
e>«av»HS6B?ftfcfti»«7)ffilS^afl'e>WiES«E 
«M&S»8l=tta Lfcfti»a7>S«l8T*Jt3ll«*ii* 
tlTtt^«:ft«£E<DttaiJSfilIl3l'T, 

«fiEaE«!filS» S8» ©aifi 7 P v 9 © SiteS US I? 
■sttt ii. #BE«aas]Rii. s«i«st*ai4®tffi» 
©a;fi7P -;9©IEaPi«k©B®B«Sttl?ttmiJ 

iirafflr*a&©m*&fc. c®£B©Risi*assa 
rawaffaius-a u risJMiiBaims® rasa rmi ansa 
fcsra*r«idi**ifettaiwy»Aisi»saii apifli 
aRiass* 6> %®Baia*i)an(i^ ssmiaRiat % k a 
swii$gBUT«ie**ai«)yBxBi»iifEar%riaiaft 

a^asa ^ e.©Basi*‘j®fta ns wt. «ensm 
aif-an jt uwaiwst r’%a»7 p vO ©Eapiigii 
BlffS ttfettEIHiaSBSBI UT. f-©a;tt 7P v Oil > 
Mi2SttBE«ffi*ailBt8Stl5J;3ll«diStlTtt 
ZZ k SB»k rSBittaE®«aSBa. 



3] SPIS8B*BB«©iiSiaiISfctt*nfc 

LfcfflaitS fc ITMrf* 

it, C©SaaHSIit©BHtatetfSMaRllSI}&®B 

«i«&6>6.«^Mii«B#ftfctta7aPiiitsastiT 

«y. c®ta«i6®«jE*B«)ii!Swa»®iBWfi»7 

P W0 ©Bttliss Lfc«567 P v 7Sll«aiTSfc9> 
n. *i!2®fi7P ?9©;Eaia«iiBi®atess»asr5 
2i»«E»ai sat. c©si»aEttai*a©ai7iaE 
s?y9ibg»r5A/DgB^at. c®a/d®b 

* aa> & ©aa? - 9 smsfliBRnB* k «s«ns 

b l r asffl iifiar 5>a7j 7 - 9 rras 

afcs«*fcaE«aaa»saitt-«ji*3t»Ta*BR 
Bff©«asBBiifci»T. 

wiE^Et#aia»««ft7 p -j 9snai j. &aE«ai 

S»II. «47Pw9®«ff*»fa:«£Elia»LT«E 
s»affi#aisaiift»**k urra»sr*3Si ©as 
g»^at. a;tt7P v9©aESK:aaEllglft UT 
ttEA/D»»*ailfMJ!>«*k LT«IST*S2©a 
Ega*afc saw thus itirtt* cfcswa t rs 
a;ttas©t*j mm. 

CIS3RJB 4] *ffiS8ttJBaim©Siftaffifctt*n»; 
aHtftiS&©Sia;tSSiiP]B#i? kfcfflatt k LTBfltS 
ti. Z ®SI*l;ttlJ ?-®B«5«£ ftiai®ifll«RaS»* ®B 
«s*afl>e)«Rfl*)ii»Ba*fci*.s.‘paisiiiBK#t»T 

« y. c®ia«tt®^Esa«:fisw$«®B?iiB«7 
p voammzawt ittwb 7 p w 9 wi*#as» «fc® 
n, ttEa»7Pv9®mai*iMB®«iftasBasT« 
g«®E*#ai*ak. c®Bi#«s«ai^a<r>ai7)aE 
s?y9ii<g«r5.A/Dg»sak. c®A/og« 
^a*> 6 ®iB*7 - 9 smsflj® suss rk t aswn® 
BL.TSPilSI®^ROK*IIfiariai7l9 : -9fia^ 

a k sax '/saEwaia*' sa'i?r wirs'trrtt'saa 
«E®»ai«Sli8l'T. 

iaie«E«aii3i»sa;i&7P3<98iiaw, s^E«ai 
D»II. ®H67P"-<9®®ESRSa:«Ellg»UT«E 
Bi*®E«ai*aiIfit«ST^S 1 ®«EgB¥-a k. a 

5li7P^9®aESRS$aEIIg»LSMEA/ DgB 

saiiffiisr^B2®aEgB#-ak. mayavon 
Eaffiasfc#iiEsaaE«aisakrorBi®BBiSBar=aT 
^raEfisa k . sPifflaRis&ftfl 1 ?) marawaieas 
affifliaR@»s.k«R«n«BL.TWSEiaiasaiifi 

arsBsa ft aea#-ak sawfcc ksmak r^a 

)ftaE®i#ai«s. 

[issRis s) anffiamaijMt®atii«aka«=9e 
a;ft6isa®aa;i!!SiEPiBi8 ufctaaste k utbss? 
tt. C®$&a;4l4t®B»a&fti£iSi(!JaRll»*®B 
«!att6>e)aR«ii{6B?ttt;«.®saPiiiiss^tiT 
« y. c®aa;t!!roaEsaa;«!Sp/i$*!®EfiJB«7 
P y9®»fill«S1Lfca:tt7Pv9SII»*a!T'5fc» 
II. WiEa;fi7P »9®iEaBMIM®ate*S«aT5 



$7SJ5^r^A/D3cjft^at zva/qr® 

& l zmm ©B&(a»*in£ssr*airt ? - 5 ss* 

1fi»&t*ffi|gB» S8&<D<i;ft 70“^ 0)«&Q|zg 

II ^;ti7QvO(J)^E^$^H 

H$& LTWiaStt«5«£»*l=«»r5»i 0)^E 
«3ft7Ov0©«IK»HMfflZB»LT 
W2 A/DJCft*aiz«ttT*»2 <D«E3t8*&fc s 
»i**«tiz. B££aBff«ai*afctBaa>«iti7D 
v 7 OlE&PiiiS t Ml comm « * ll ? tiffl JSH HBBBir * 
c©»»fl>raHM*i8BisMWM 
i3s-3UTffl«ii=iaHM®r*KiraM»«fc*aiir 
fsjdi * fifefftum *jm it ib» % ai7« matam* 
6>e> (osBinMftmMRAi: iztgg 

LTttStttt«yB;imizear*mB5fEa*& 
*6©BHM«Mi=Bm»T\ «errh^&i:j; 
y fftttttft t t*«* 7 a v $ a)iE&^ffi i=fi« ? nfc 
BEBBIMWIUT* f*a>«3ft7Pv^tfltEatt« 

BfcrM3MEa>M££S« 



[XUQBOIttiHin 

to o o 1 3 

E»M©aT«*«»3 *»Utt. -fcig)ftr*fc %* 
fto>««fi%s9vaiAtTMStt^«Ad)«)Maaa 
%ml tMfM««2sijr*fcMz. 
E»a)Ct9J&S57 P v5 1: UfcBsft 7 P 
t«iJT»H!!BEMffl«si=raT*^r^ *. 
to 0 02 ] 

[t»d)«w] B»d>ay*3«!o>B«jfifc l-tomm* 
tt i ~ 2 v cdboBE L*B6 «filz ,fcy 

r«aMBS*«MiT*Bfciz. 

i=fl.-3W«tw>«ffii=» scttfstfatu »««« 

jD*fc®o)fiStts*i:UT«a«EdSft y. 
BlzttfflT*£fclzJ:?««aMfra»*tt®iT* 

to 0 033 H7 II L 

rmmtz»\47') vFBBSMaBBBBizajni, 
tzttmm \z&%mmj±<M*imm ma «s y t» «> 
r& *♦ ca>«3MJEMffiastt. 
«ST5«a>*B»fl)BJE*tt»fl)®?W»7Dy7l= 
UfcB»70 v9MtiTt*fllT*;:fcd*r&*J:dl= 
coffijssrtt. iiiaiBSEfiigiAr* 
%-9 30a*»tt«ft«a£<b£l:T*fcft. Xv* 
IM<*ZftBaT& ^MtO>a«3tt«SnsmLrRfS 



a«tt*«*s»ri'5. *-5 3o*56fftTS 

fcftQBaBftfttt. XVy7ffittO)«R0»*l=ttL 
TSBEMai»fc LT«MI*ti*. 

to 0 04] xv^7ffift©fcfco>Ba0»*tt* 526* 

6 s *<J)f5E0$&I!»i: LTflUSaftTlifcOT. t- 

55 b» Mam* ax v ^v«« ®«usi»m fc 

«tt#&&3tifc7Q-?*v7i«i=tt'3Ti'** 

to 005 ] ®7\znisr. ci 

2 ®) o&mmno&iiLTm&yQvOi g ««riL 

#^jft7P 1 9 a- 1 9n $£81 gift Lfc£ii2>^E 
«r*B»«llZJ:y-f '^-529^lTt-5 
3 0S5B&T*. C0#fifi7P-;7l9a~1 9nt 

tl*tifl>«ff»*aiT*fc«l=* M»7Pv5ifl« 

-1 9 nSII«E«ffll°]3&4 0 a~4 On ftSaSttfctir 
l\*. BEafljSIft 4 0 li. 1 90)^0) 

BtttSBBttitaBeizjtytitffiL C(Dt*tii^E£A 
/DSB»3lZJ:y^3lWCttLfcaL 7;rh&77 
4izj;y»ttBatf*«*«Mlfc«afti::«B L<r® 
Hfflo)W»»si=ttaiLfc«ffy-5i«ai*r*. £ti 

‘b : &^E^di®5j4 0 a~ 4 0 n f-tlf 1 

fct #Bft®tta£0&4>B&A»Btt*fcftlZ'. *ti? 

ni=a4Lfc^*«*w«8TMaa*» y, twtz® 

\Z 5li#^E^£ti®S5 40a~4 0n : e 

* izbh <D#u zm r sees a> ^>fasu <Dfti**§7> 

tf««Tt*J:SI=AM**iri**. 

tO O 06] 

[pg^tfP;*LU;3fcT*liSiJ ±Ett*!X»l=B«« 
;ft«6E (DtefflKB IZISHT li, JUT izif.r «fc 5 ttm»£ 
6>& *d/=* 

to 0 07] (1) #^S)ft7P V 0 1 9lZ|*#8=$«§Et* 

ttG»4qtfg&*tiTl'*fcft. BEttffi LOCI* 1:9 
HfcB)ft7P *5 1 9 U — 7^55 ^55 ti{ “Tffi fflEf 

IZfe^ift6^0)^ftiigSr^* 
to 0 0 8] (2) «ff«ai@»4 0e-4On€ffl 

ISS?i qtvt - Fs"(ZV 

iKS^SI7V>r<. 7-f7 0>£«IZ JC ttEtoiti IZBM 
aitfau^Tiu 

[0 0 0 9] $^0)S6lQiftlt mto7Qv9b't> 

<DU-5Bao)»BS»BLfc«ME(DttaaSB«S 
m%zt iz« ^ ss20)b^ij. 7-r7a)S:® 

«SIJ^Tl'BB«IW«BI^^Cfctt<«JdlLfcB3fl! 

to O 1 o] 

±ies5ia)B6tj^is^r 

Bta*X»B3ttfiS«0)*B3Wia5IWttUfctt«« 

fcur»Jdi4*u 



vmmmu 7 a vO o^^n^gu u fc«a 7 ay om\z 
*MBT*fc«M=. mttM7QvO<r>ttvE\Wwm& 
S%M£tir^Sft«EM£li C<J>£i»$Efcai* 
a©aa*«ffi*yy5ui/K»T*A/Da*Mfc* c 
fl>A/ «*«*>& ©fflrty-OMfflfflSftlMA 

UTSMassumAizear *ai* 

y-Ofi^**fc»;l«EttaSIS»«l* SMI 

&ti£M£tftttt§]!iK3l=tt& LfcfMftSrtSftttT* 

!MEttffi@»«a7PvOSI=ai* #^E«aiI] 
BIZ, «47PvO<DlftiMfc«eStt«EttaiM 

fc o>ia <d® is snar aim* a t , Mama 

A>&0mmf»Sam«raBAfc«3ttlZffi8 

UTttararaMizffiay^BaMBSi^akau 

fcck*»akr^ 

[00 11] C 0 >fMlZj; 2 htt, ^)ti 7 D vOCDiEM 
«fcemEMU4B2:(Drdi=Basi4atfai^^ z. 
MSIM liffilftsea** 6 1 * ©IWlMMSfZ <£ 
y»ttLT, SaSE<D«aiBlza>*«tt7Pv0a>;E 

BE«aw«*©3i*Tttssft7P vOtDMfcMM? 
«fcd)HI2BB*:hTlsy. SHU7P yOtPZV'J- 
0Mlzj;*tt«H»ar*£fcAST9* # 

[0 0 12] tfc, ±»1-<D§fe«arf*'*fcfta)* 
B?.o>3 2£Utt, SMM«Mi<D88ftMfca*z: 
sca»]»*a)a«HSSifiM«ttLfca«iftfcUT«rt 

BasttA>&ssBiz«»*tifc«arssiz»s**i 
Ttt-y; z-a>Mad>«E«-aaeffi£B-®£fli£iA 
7P7 0 <DSttlZ3SU L fcSfc 7 P v OS iZSffi T 
«&IZ % P ">0 QE&MEaQSttBSSttT 

S28)«gEteai4l£fc, ca>SMESU^SO)tt^S 

E*y5>OHrS»T*A/D3EBMfc, Z<DA/DS 

0 ££PiflJ^Sv[s)»* fcSSttlz 
tsss u ?SMi®aMiBft izea r sai* y - oea 
Mk«sitfcsfft«ii0»sai^ mmmmm&i 
IMStlfcfMSrtBiaMtf&BZSS 
E«ai0»SI=ttAUfcf«S*a«ttT*J:dl=»rt 
*tiTtt^sasffo)«asssi=tei»T, wie^E^ai 
»*aaa>«a7RvO<DattSlzai**i:«lZ, =& 
^EfcailelKIZ SMEt*tt*BfcSB«>«»7Pv 
0©IMSfcfl)Bfl)Stt€tMtl®MI=PiaBaT«B 
bobb** t, zoaaarara^awfflwsff siz 
s-3nrfflsi=Baraws«raB»is« t *«*. r« 
*Mt«ai§!B%&> 
etDssnsmassiissisiB^hssstzssL 
Tsa«ai«]y»«i»i=ea«raraMffiaMa> 
fcorarawstwizs-na, «EraraM»Mi=J:y 



«aiwstr*sa7P vO©iafflsi=s«#tifctt 
EBS^ssnut. *a>«a7n voassesbse 
«ai*&iiBta * * * j: o izim * * ra * z t «»» 
trs, 

[0 0 13] «Bo«»7PvOI= 

wLTfitt«E«asMatfA/D*s^a. ai*)7- 
9fiaM««itfcSEsas0»a i Bai**fcai=. 
saswy«itMi=j:yaafl)«a7nvO©EMSi 
*tSKatt«E«ai«fcfl)Hi=ai«*fciBra« 
»H(tsfia«a>6©»iw»asi=S7LiTttE 
sEtauBBizgisr*. SE»aa«y»iiMi*«E 
aasr **a7P * o<dbi»s«i u«««Etias 
*j£i=&ta rso)? v sstauBBitaaow^a? 
oi=wtrifflrj:<. ^5«aiisi»(DSsa^Bi]ia7 
S)ME<DSUSI=a>»«a7PvO0>EASSfe 
BMEt*ffl*si:a)B£K«r*o>?, «Et*ffisu 
*o>«ttrtt«&7 p V 0 CDPi«aSlft^«lS fc 0)BI2 
awatirasy, sa7P*yOA i &<Dy-o«»izj:* 
tt«H«A**Zfcfl5TS*. 

[0 0 14] t/z. ±E&2a>itt€Brii?’*fcSa>* 

fc*a oasaasma u fcia*8>fc t u rrarf 

**u co)fflsattf-<Dttssfitf*Mi«a®»*fl) 
SSSa»&SaSI=ffiSd4lA;«ffi7SSI=SS»tl 
ray, cfl)asa©sE««i!!aBfa:aa)i6«sia 

7 P 0 0)MteH3S5] UfeSHl 7 □ V Om\ZMhT Ztz 

9>\Zs siesa7Pvoa)Easwo)saa«affiT 
*S&*Et*ttMfc. Z<D£ift*§Eteai*&0)ai:ttB 

E«yS?5it*ST*A/D*ftMfc* Z<J)A/D3! 

oas* ? - o sssasaiBiift^ 
.»SLT*s«a>sa0»A!=ffiirMi7}y-o®f 

iil!«E<0«aiKiSllfcl'T. sse«EtMfim«sa7 
pvosizan #^E«ai(°]»iz, ««7PvOfl)S 
E^p^^^Eiza:^ ursesasEswaiz^ns 
*t LTffit8T*$ iO)^E®^^ai:. Sa7PvO 
©SE WfSSEUMi LTWIEA/ D£g*ai:ftift 
s*fc urttST^S2a>sE*»afcMWTSrt 
dtiTtt^cfcasatr*. 

[0 0 15 ] saSEMffiMacf 

A/Dsa*aiz»r%ft«s*ii, ssio^es:^ 4 
*atf*2 0)SE*»ai=J:ysa7PyO©SE€ 
Bf»EI=a*LT«ia**lSfl>T. *S5«7PvOS 
izaijfetifcsasEsaiMatf A/D*»ai=« 

t rft %«ta r ^ ^ so>««i»a ssaai^ 

%bsas<c<* sffifl»a^aA»6SEaasiBi»i:aAT 
hV-f 7©E»=J:*«E«aifl®«ai« 
tt<TCtA5795. 

[0 0 16] afc, ±IE»iatf*20)#Btt€«1!T 



SEft t fc & <D£ « ;ti £ ce IS L fc 

IM»tLT«Wi*tK :0)fl«fitttO)SH!!«ttdi$ 

co)ia^5t!ia)^s$4»o)m 

«te*l»3e*fl)iBW#W7PyOa)#ttl=dl(tft:«» 

7 p v ooiEfimm bi «t*tt r 

Eteai^at. *»7Pv7fl>«ff«»ra:*ffl=a»L 
tm Eseft«Et*£*aidKter*& i a>«EXft*a 
t, 

£>A/ DSE&^-a t. 3s>t!37 P (O^ESp/Sl^iElZ 

aia l n» e a/ D3E$a*a izmis r 2 

*at> «»7n y 5o)ittHai:tJiasaffi«wii* 
at oHd)K8«nRr^nnM t. Mfiimm 

»tritEra&wai:fiar*raratt9fiaMt. « 

IS A/ D£&4a A 1 * 0)£iS* x “ $ 

y- 3fti«at «ft;lfc«Et*ttlg)9»€tiEft?l!!7 □ 
v7Si=»wr«jdi*tiTa«cfc*»akT*. 
[ 0017 ] C<J)fltatHZ«£:hGL ^jti7P v 7(?)EEaPi 
«fcaMS«w^afca)eii=iHi^aase^6tu c 
a)iaisnMttGaBiit9e»Md^o)6iisinM9i=JE 
yiftftLT. «ti^5CD«aiB5IZ0)^®{!j7P^7d)iE 
M&tsMEMffifatoHfe&isr^a)?. 
humm# ?\tm&y □ v o ®m t s& J8<tis$ 

k<DHttj8W?*T«y* ftH&7Rv3d>&fl>y-$ft 
»IZJ:*ftft«»l&T*£ttfr&*, *fc. SSI )*§E 
«£B^aatfA/Da»Mi=»T^fttta*tt* si 
0 )i|Ea&*a&tfS 2 MJ£X«^ft|= «fc yftHS7 P 
■v7-©«E-€0K-afii:a»^Xttl8-***.©T...JM. 
5167 P V 0 U iza W Z t\ Rtf A/ o 

B»lZ»Ar*:i*V*- K7-f 7o>ESlZJt*ftEtt 
tta>iRt*ft«!< rcfciirs^ 

[00 18] *fc % ±E&l&lFS&M-J>Stt€ff1* 
TatfTfcfc «©*«©£ 5 ftfttt. $pEi5EiJ)JB«©8 
aoiftftB t zmwmfi l 

fctEftfet l TIM* ft. £0)IM5ttl«<DJ8«!ftfcfii 
mmi lira (MMtt a> iz»« ^ ti 

BT*ni=ffi&a*iTtty. 

«Bf£illt0S&ltt«7 P v3 ©ftfilzaai Lfc^ 5 ti 7 p 
•ySSlZttaiT^fcfllz. *tl£^;ti!7 P v o OKEftHI 
Bo>«&&«ta urasi^Ettas^at. cQStft* 
s«ai4aa)ai7i^E^x^5^s:^T^A/Da^ 
at. c©A/Da«*ftA>&o>ai*y-a«M* 
siisiAt «&*£&& LT«mjo>MSi»Mi=ea 

T«di**iT<te«MEa>ttft*Bi=*i»T, ttM 



EM£BEI»«ttSta)«»7P97d)ftMI=»l^. #*S 
EteitilHS&lz, ftH67Pv94>ftE%IW2*Ei::Xft-U 
rtfsesa^steai^aizmisTss i o>*gsa:i&*& 
t. ^)ti7a^ocD^E«Rfrs:^Eiza^urwiSA/ 

d® a izsas r *s 2 <d^e$&*& t w * t 
ttlz. tiESMEtfttt*atttftO>ft5167Pv9a>IE 

aras t qis o)jsia ti *ti«*i iznara t *&& ora 

BBMt. co)aao)6ama«mqaift«i»7Li 
t«i izraBams-MBim^a t MitTM 
feMa&mynitiaawi^ 

mOTfffttsftffift&sftfttftftftiziraLTttE 
y» itmceii r «HBi£«fiii*a&> * <w 
hm»miz®-3i*t. ttisraraw»4aizj:y«as« 
ft k ? 7 P 7 0 a>Xfims;iZ8l9* ft fcttERilBI 

mmiut. *a>«*7Pv7fti»Es»ftEMWii* 
aiz»«*ft*j:3iz«tf *ftT#*ct«»atT 
*♦ 

[ooi9] camtflzjifttt. ftfto>«)ft7Pv7l= 
»tTft»ftE«aj^aatfA/D*ft^a. ^*7- 
5M£a*ft%ia;lfc«£f*ffiim« i ffiftlJ^tttlz. 
«aa«iyftii«izj:y«iiiio)*fttt7p v^oias 
«t wissftftE«aa^a to>Bnzai^ titim i^a 
araraffftfiaMtffefljBiiawMftizs-sL'TftE 
«EMttSi» izsia r y« ut«E 
«aiT Jft 7 P y 7 (DKJKI^a^K) UTSift^E^ili 
^aizgisr^o)r. «stftm@namcom7Pv 

7IZW trifflTJ:<* «EttffiIB0)ftSft%8QaT 
«3lilftE(Dtt£fiftlza)M»7Pv7 0 )iEAmt 
SMEtXfi4atd)S%mT^a)7. ftEMftiXIU 
*O)ttfflTtt«*7Py7©aiiSt8IMMi*tfl>0tt 
»IW#4U»y. *»7Pv7^6©y^«lzJ:* 
nn%iMT*zbifiT9*. afc'. fflfeftffttffi+'a 
atfA/D*ft^ai^*Td^#«^tt. ^io^es: 
*«atf»20)ftEX»MlzJ:y®i!!7Py7fl)ft 
ESl5lf2ftElzaftLT«IIS?tlSfl)T. *«67Pv 
9ftizaij6tifcsftftEt«ii+aatfA/D«ft« 
ids* UTttftft^}%«aT^«o>ft3iEftid4a«Jifii 
6 «&E**Jii[3 8& IZil 
Ar^P^v^E- ny-f 7fl>a*i=J:*«Eftaioa« 

[0 0 20 ] 

[^^0)HM0)^ag] WT. 

O-ftttJBBlZ'DUTlKWU **BOja«lZ«T*. 
^ ttTlZffT*MBBtt**B€*ftfcLfc-«r« 
-dT, 

ft. tfft»Jditttji«BftlZI«-fl>»^«ttU * 
ftftO)KMft«ft 6 ^l= UTL'^. 

[00213 *a»Bsa. ^®«ti*iK««erat^sEi» 

ft©ftaMiaaa«riiT*zy-5rii/*sfe-ftft»fl)* 



r%tz$)\Z s (12 IS) r 

mto7Qv0kimtem<!)&m!±&*&x$%*5 

[0 0 2 2] E3l|Zfcl>Tv *8E0»10XJ*JBSilZ 

1 9 a~1 9 1 a 

ntf&ijfcftru*, «Et*tt(giBi 1 1*. *§)ti7P 
vOi90)iSiig|ztti?^i<J)7^hUU- (B3^ 
&) 5atf$S20)7* HJU- (RffiM) eSfttr 
sisitifessmtaa *«) ei=j;y« 

»7pv$ i 9a)Wgfflfl)«EW*ai#ft. £©«»* 
ftfcB5«EttA/'DXlft» (A/D$^^a) 3IZJ: 
yx5>$JMC**tU £ii:77*hfc77 (JUrty-Sfi 
*»8) 7ft)iD$^i(j)Sij®3ii®iziii^r^J:3lzfi}fiii^ 
tirn*. MiE#iaifS2a>*7*MJU-5. 6 
tt. H;ttt7»l^ay u- 0M«) (DJtdtt&Sfc 
sso^a^^-fv^iziyttjdistiTJsy. «47Pv 

7i 9 0)«Ef*ttBIZ. 

g|=ttlft**fcBEMffil»i IZW ITfifficD&iapKS 
ft>8ai**ti«ara«iaiMi=J:y«5fi7P i at 
£fft««2fc®B<Dttt&ffii;*fca>Tft *. Msra 

&ttlz»»^*feWcTCA*TS*J:dlz, A*7 
*h*3 7? (KKHi^eaMt) s^iiUrA*)*** 
Or, A*7»hto77 8d>6A*Stl*BBKIlH»(t^ 
lzJ:ytfiB»i»i«620)7* HJ U-5. 6OTU3 
£o\zpmr%. ?*or, «EMffi@&i t«tt7P» 
71 gtofeioisjaii, «Ef*awi=a>*&ift*tu *■ 
*W»©5F«ffl«|ZJSL»TM5ft7Pv7 1 9U3EM 
aua»iizw«Ms^ttfc*ifc«ffifctty. 
lzy-7«MS^CfclZi_MttJtta«tt#SLtt 
l'. 

[0023] jH2«mSS2 0a t 

Oiz J: yftRffift r* c SttM^ls 

SfcT*fc«. ttffi«»7Dv7l 9^ffiifetiiE9Igia 
LTXVS; Vffift©fc®a«ail»*fl«ElZtt tTS 
«E0>ai*A5»&3h«J:dlziijrtJ*iTi^a)T, ^E 
!*ttl§)» 1 SSC^fc^iffiStS 2 0 ®ME 0)«S5.[51S& 

iM»*tifc7R-y-fVir«ffiiz irmm\z 
S. *fc. #^E«iil0Kl e~1 nHf*il:atti 
*l5#«ft7Pv7 1 9 e~ 1 9nO)K«!^fi^<J)t 

y. ca>ftfM73i*«imtta <fM«rtfltfs 

M) l5P6MEttaS@Ri«~intti*tllz« 
is***. «Mtirai sat. 
^«XEftl=J:yMEtMiSmi e~1 nfilfll <))«*] 
ai«iSTr&*J:diz«rf*tiTisy* mmwtmttmz 
te&tztmz. #^E«aiii»i a~i neirsaA 



[0 0 2 4] ±ie^Ug«fS^1 5|J % $PiflJ<J)^Ss(51K 

A6>6 « IS * 2 o 0 )SE 

0^$Us]8&*lz^5rtai(sI» 1 lzf>ttWj«tttt tTl» 
s<j)T\ BaetiHM siziixufcP^v^-Fy-r^ 
fl>SB»S*Ettai0»i|Z4««Ilfi12tfft y, 7^7 
fl«*lzj:*BE«ailzKI)W*ai;d-l**!BMJ» 

*. IPS, BBfttldBi 5lt£tf!^ftAi$tt*fSEc)*g 
MftMtaEoBfclillilAfclZlfctf-aTttttAlZW 

T*-fve-5rv^©Wffia«»iz» y, ztvt- 

Hy470£g£gi7*>r<ttT>ri'*. cottar* 
V M- 7 2 9 0) «fc 3 |Z^5S TOEtf* 5 < XftT 

ga?v>, «aa)*ft«izj:»aa>xftizffdy-f^jrt 
«n«isai 5i:ptv 

COP* 

v*- tv^ao&gs&srsfcoizi*. #«Ef*tt 
IKla-1 n*tlMlfl)f»«7J*£&0)«ft7Pv 
71 COttfJj«§7)«teO 

«d%%at/b«Hb«Eo)tXfiKSa>ttAS«%2a>Xtt 
JBaSfc LTHTIISHJIT*. 

[0 0 2 5] ®2|Zfcl*T, 3S20£®JBag|Ztt*«§5t!! 
^EOttitlKStt, «fflBi«B2 0%<Mir**e»! 
7Dv7l9e-1 9nBI=«Et*ffl[»1 0a-1 0 
ntfftlj&tiri'** ^E^iiiPKl 01*. «tt7Pv 
7 1 9<DPiffil=ttBd4i^SiftW4W2|ZJ:y«}lfe7P 
-;7i aoMaoBEtfttffi**. cfl>«ai**fc« 
jMEIiA/DXBBOlzjiy^SJlXft**. tftti 
7^hft777ftiP>Sj$i a>mKBIZ£fi^ T * «fc 3 lift 
Jdj*t\TL'*. C0)BE«£tiIII»1 o e~ 1 On 

*WZ!Wfr*l**fci&©fHrarttt. #BE«ai@»i 

0 a - 1 0 n fiigif! P ^7 1 9 a ~ 1 9 

[0 0 2 6] BPfe. ffieSIWfiS2Qftift«]tt. « 
H67PV7 1 9lz«tt**fc»ifl)U^aU-S (»i 
iift>6«ia^ A/D3oa»3fl) 
ttft«6*tt«»7Pv7 1 9lZ««**fc*20mFa 
U-7 (SS2 0)^EX^^a) 
izffijssstiri'^, tta*i]fttf»2fl>#U¥ai/-s 
11. 1 2tt. W*tt3B*U¥aU-3lZJ:yiM 
U B5ft7Pv7l 9 0)BE*Mft«*2 2fcttA/. 
OXB*3(l)»ttlZ*d3-»ElzX»LT«IST*fc 
(DTS $♦ 

[0027] CO)J:3lZ#BE«ai0»1 o a- 1 On 

i6<«ii7Py7i 9A>6«te*ti* 
or, »i 0)XBBBOfllJitilz^U/bJ;dlzB)Bimid9 

1 s«i7*is5flstt<. «ao*safc«iB«fP5 
BfflftttSPl 5€»Hsr*CktfT&^ 2fc. 
7]li^^)0^iti!7P ^7 1 9A>£f3ioft$Or, 

B91 SflJWISBTJiP&S^P^V^- 
«s»M-*cfcair&*. 



[0 0 28] 

wem n <£ $ u - <7*gss aws o)«^ suo x $ z t n<£ 

?£$♦ C0)radni7Ur$3 0)£fc^i: Lr&Htfc 

WT$* 

[0 0 2 9] 03|Ifcl'7\ «Et*ttgl»1 31*. ®5tt 
7P“^i goffiffiii^ft^ftssi o>7* HJU-sr 
C fS2(J)7^h'JL/-6^ lT8t»**lfcSlfl«iliK 
2|ij:y«547Pv7i 94>mfta>«Etft*tt*tk 
£©ttffl*ft/!HBHfe«ffl*A/Daa»3|IJ:y?3>5 
£152)7* h*75 7fi^$pja)Sija»«SH 
a}*r$<£3ii«jdi**iTu$* t5ie5siac;ss2CD# 
7*HJU~5, 6|*, «47 0 9 019 QSEfStt* 
II, ttai»fcfcT*«»7Ov0l 
HUfilSftl 3IIW LTSRd)WmS^&U^)dtl%6a 
HMPiWll«fcy«47P9 7 i 9 fcSIflttililft 2k 0) 
Eaa>gis«H u$. tissmMflfni*, a* 7* h* 
7^ biia****®?, ATi7^ht)77 8i mpm 
® ft^n<*ywiessiR^»2(j)7 3'huU“5, eas 
Hl;*J:dli*raiT*. 

7Pvfli 9 torBio&jfitt, «EMffiE»i=o>»&fad 
4l$0>T\ f-*tt#OT«fflKII=JSUTI*«HS7Py^ 

1 9I*«EM£U8M ll»T*S«a«fifctlfcttttfctt 

y, ^ttia«i=u-OMtfati^cfcizj:«Bsi;att 

mssuttu i»ies»)ietiS2ofttft^7}tt, «>& 
7Rv0i 9lIJ8if!^^fcSSl <J)U+*aU~5l lft>6 
A/D3»»3fl!)tM«2llM»7P90l 
9|IJg|fi^^fc»20)U+*aU-5 1 26^m?S?tl^ 
J:dii«rildtiTi^ ihr« =fr^E«ai0!tt i oa 
— 1 o n<Dftifl«6Tjli, i^0)iift7Pv5 i 9 6»^>ft* 
IS*4i$a>r, »i(DX«3S<DfllJiil=9U^J:dl=S 
■^«iisg'i r 5-sai^7Bs^x;^ 
aag»«sT* n fc^T? *$. 

[0 0 3 0] JiLti[PHLfe#«Hl!«E0)M£fiMI=^ 
T, £®!!7 P *y 7 1 9a-1 9n|=Wt Tttlttl* 
EttllliRl e~1 n. 10a~10n, 13a-13 

n«IJrMLTL^fl>r, t«± ft 0)8 £#«»<£ 

T*£fc«IMHUT, e~1 n. 10a 

~1 On, 1 3a- 1 3 n L/=fl?jtfll7U 

r, JUTiz*4RtfS5<D»£sj: irstwtz. 
[ 0031 ] && 

<QS»7P ? 7i 9H*f LTttiia)^E«ai0» 9$ i 
7&IA «y*;UiJ:yM[<D«47P90 1 Qfi^JP 
Sci 70)^E£te£iiT’£$J:3liLfcfcd)r& $♦ 04 
|IST<£3H, 5 70)^ifi7P77 1 9a~1 9 e lift 

UT1-7fl)M«flSIII»9aaSRI*6*Tfcy. *«tt 

7 P 7 7 1 9a~1 9a?*l¥*l®MI*ttyft&Sft 

c«£fi«yftiM) i s, 

«E«y#iiii»i e, i 7 1*, Dsn 

ST«fc3H, #«M7Pv7 1 9a~l 9 e <DlEt£<B]II 



WJG?$7* HJU-5a~5efc. #«S47Pv7l 
9a-19 e a>ftftfll|ZttJST*7-* HJ U— 6 e~ 6 
efc, ItE1BjO)7* HJ U-5 a~5 eO)|jaKISArt7 

y»A5»i o)7p- 7 (Barai'jwa) 2 1 1, a® 
$0)7* HJ U-6a~6eO)5aP*l£A7l7*hfc75 

2 cd 7 q- 7 (iasimi^&) 2 2t^(a^rmj5S ?n 
ri*$< w*i*, MieB3P s fi*‘jai^§d5®ft7R77 i 9 
ao)«ES«air ; 5*ya»ft^x , 36 ^fctsuii, sis 

tf$2 0)#7=l-72 1 , 2 2|*. <mto?UvO 1 9a 
HI8$a*ftfc7* hlJl/-58, 6e£KU;$<£3ll!S'J 
arrsflr. ^7p*^i9 8<j)pi^gm%2 
HSR *§)47P^7 1 QaCDaSEtfttaiSti*. 

m^jo)!6yaBi^(sii^jfi7P -v7 1 9<D&£i]ft^ 
«*©HBIHtMM*A2j7* h&77 8«iiUrA*3 
r*tifciij:y, as*7* h*777^is^r^5ti 
7P771 go^Etsa^-s^szfctfrs, && 
0)^5ti37P77l 9|I«illI1 7<J)^Ete£ii(!S&9£i& 
vtzfomitztitztts&Tb. 

SteitiSf iSZkftTZZ. 
to 0 32 ] ±=eflifijiiifci'r, 1 7<j)^s^iii0s&9 
licfciJ^EfcaiTSW^P^l 9<Dft|*5illiae£ 
C<D&I*. «)«7Pv7l 9a~1 9 e 
65«U»^05I16 % 1 7%xBUTfflJMIlSm4HS2 
\zmn*tl*ts. «47Pv0l 9 0)feSH*;VJSiA 
«<is 2 0) Afltt* HfcD 4) 0)^15S ^ 
J*^>0)r, Ca)^teSA5S®J^'lS2d)IfSfgEi*]fc3* 
$j:3ii, nmr$sifti«4iss2iij:ypisisti$< 

[0 0 3 3] 061*. ±I5S4 0^^^O)fi|j56IIj!lD^ 
r, «EM2fi@»i 4<Dftifi^7)S^EWaiT$^;i!!7 
0'7 7"i g^b^^4l - $^olimj^‘l;*ftO)T^ $♦ "tfl 

y*il0»i6, 1 7O)«jdili5Ei:^3fiEli0 5|i^ L*= 

SJdlASHffld^ £IA««lSS2RCf A/D$$fc&3|If* 

®)^7j$misr$^iaiii : ss2 0)#u^aU-7 1 1 , 

1 2i*S20)§gBfi^3gd)«ifiSti5]«ii«fiiiJ4iri'$(3) 

r, to)iK^umr$< 

[0 0 3 4] C<J)fiJC6|I cttil*, ^Et$iti03&i 4|*^ 

EjiJ$B5iia)*«aii4Sitr$®ife7P77 1 9ii«y 
M»i6, 1 7 iij:y sts ?ti$a>r, ^nm^a) 

U-7«ai4»»#*l$* ^EtSiii03li 4 |*£ 

^>ci)1t®)^7i^aiW^i:r$«ii!7 077 1 9a>6fl 
$Ct65T5$0)7, 

70)SA^tt<rct6iT^$. $11, ^^0)^ 
547 Pv7 1 9HH LT 1 7O)^E«iii03& i 4^gl* 
$fSjdiii<£y, 

$< 

[0 0 3 5] 

[*«©»*] JjU:flat0fl)iiy«WHJ:*tt. t&ik 



^H^wair^izPSLT:. ^E«aiisi»$^Ewai«ii 
^EwaiEWd^ou 

nzQurztifivzz. %hs mKM&mtovft®* 

&i±m i 

E«£tii:§stfi^ : £^i;^-e^ckft5<£<, *sjgcDJ:i«g 

^E<D**aiK®tfmrii # tiS* 



osEofismttittW] 

C0 1 1 2ts:5g^O)S5 1 fl)S)iJgaMi:ffi^)ft«E«ai8 

scots ri^rsftis* 

OS 3] *5g^0)SS3(DIIM5JKSgl=«^)t!!^EW£ii« 
S<DtSiti£^T[i3&IS. 

OS 4] *5S^0)»4(DSI»JKa£lltt^JiSl^EW£ii« 



SOtSriSjrrilfolS, 

CIS 5] «yjft^.@»o>»fifi^TIS»IS* 

CIS 6] *»^a)SS30)SBfi^3g|Zfa^)ft^E«ai« 
SQffiriSirriliftiL 
CIS 7] 

TISS&Ii* 

Cft^o^tlUJ 

1, 9. 1 0. 1 3, i 4 «§j[±teai[§18& 

2 stftwiH (stft^swai^a) 

3 A/D£®3f (A/D&&4&) 

5, 5a-5e $S1C)7*HJU- (63131*0) 

6, 6a~6e $207*HJU- (6863*&) 

7 ^*7* h&75 

8 a* 7* h^75 C63SifM&ii*a) 

11 3S 1 CJ) U* a L/- 7 CSS 1 

12 »20)U^aU-5 C»2(J)^E$^^at) 
i 5 «§&mig29 

i 6, 1 7 yju&inia ct*tt 

19 ^it!}7P^7 

21 . 22 ^3-9(BamM«) 



CIS 13 







7 Q 



(72)38^ 

ozmmm 



mm 

*EJfiPWffi«:P«i 006 #Jf!! tfiT^SS 
j&SItfsK&tirt 

|L# 

»ra^jfflam%7S555Siti! A-X'j-yO 



F5-A (#^) 26016 CA03 CB11 CB12 CC01 CC04 

CC16 C001 C01 6 

26035 AAQ8 A A 20 AB03 AC01 AC08 
AD20 AD 27 A033 AD36 AD43 
AD65 

5H111 AA02 BB06 CC01 CC16 DD03 
FF05 HA 05 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of the original 

documents submitted by the applicant. - 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
Ej FADED TEXT OR DRAWING 
^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

Q COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

^ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




